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mechanical operations, such as precipitating, filtering, baking,
boiling, and blowing off.
These processes result in producing 17 separate chemical
classes, from which 921 dyes are produced, and it may be well
now to refer to some concrete example of dye production.
Of all the coloring matters employed by man it is an assured
fact that indigo is probably the oldest and most valuable, and it
is recorded that the blue ribbons, removed from the wrappings
of mummies over 5000 years old, were colored with indigo.
Indigo, as formerly employed, was secured from indigo plants,
and many India merchants made fortunes in days gone by from
its importation, but the synthetic production of this product
c|ime on the market in 1897, and it has practically displaced the
plant product entirely. Prof. Adolph von Bayer, of Munich,
was the leading spirit and master mind in its final production,
and he and his students labored on this subject for almost half
a century. Before Bayer began his monumental task it was
known that the oxidation of indigo would convert it into isatin,
and that the distillation of indigo with potassium hydroxide
would produce aniline; also that fusion with the same alkali
would produce anthranilic acid, and that nitric acid would
produce nitrosalicylic and picric acids.
All of these products resulted from the disintegration of the
indigo molecule, and this led to positive knowledge that indigo
blue contained a benzene ring, and that both carbon and nitro-
gen in neighboring positions to each other were attached to this
ring. Isatin then being a product of the oxidation of indigo,
Bayer reasoned that by a reverse process of reduction he could
cause the indigo molecule to form again. His original attempts
proved fruitless, but during the procedure he discovered other
substances, such as indol, oxindol, and dioxindol. He firmly
believed that inclol was a close relative to indigo, and thought
that by starting with the substance which had given him indol
he could form indigo blue by some modification in his former
process.
This modification consisted in an attempt to secure the indigo
molecule through isatin instead of indol as the intermediate step,
and although he failed to secure indigo blue by simple reduction
from isatin, he was successful with the use of acetyl chloride,
phosphorus trichloride, and phosphorus. A great many inter-